2012; Chaves et al., 2013) and another, Candida ranongensis, was found in a small number of estuarine water samples in Thailand (Am-In et al., 2011) . Addition of new taxa did little to provide a more satisfactory placement of the clade from sequences of the D1/D2 domains of the large subunit rRNA gene. These are usually sufficient for the identification of existing yeast species and the discovery of new species, but a more reliable phylogenetic classification often requires a broader sequence sampling, as exemplified in some recent studies that used multilocus approaches for classification at the level of higher categories (Deák & Péter, 2013; Kurtzman & Robnett, 2013; Sousa et al. 2014) .
Our interest in the placement of the C. catenulata clade arose from an investigation of endophytic yeasts in rice leaf tissue in Thailand. Endophytic yeasts colonize healthy plant tissue without causing any apparent damage (Petrini, 1991; Azevedo et al., 2000; Oliveira et al., 2012) . Examples of endophytic species in the Ascomycota include Meyerozyma guilliermondii, Candida oleophila, Candida railenensis, Cyberlindnera saturnus, Metschnikowia pulcherrima, Wickerhamomyces anomalus, and Wickerhamiella siamensis (Nassar et al., 2005; Isaeva et al., 2010; Rodríguez et al., 2011; Oliveira et al., 2012; Khunnamwong et al., 2014) . Endophytes with affinities in the Basidiomycota include Cryptococcus albidus, Cryptococcus flavescens, Cryptococcus laurentii, Cryptococcus magnus, Papiliotrema siamense, Occultifur tropicalis, Rhodotorula graminis, Rhodotorula mucilaginosa, Rhodotorula pinicola and Rhodotorula rubra (Gai et al., 2009; Abdel-Motaal et al., 2009; Isaeva et al., 2010; Khan et al., 2012; Akhtyamova & Sattarova, 2013; Khunnamwong et al., 2015; Surussawadee et al., 2014) .
Here, we report on three endophytic isolates that represent a sister species to C. ranongensis. The previously simple matter of providing a phylogeny and a standard description of the new species is now complicated by the recent abolition of the dual nomenclature hitherto used in mycology to designate asexual forms in a system where generic assignments were based on sexual cycle morphology (Miller et al., 2011; McNeill et al., 2012) . Whereas existing members of the C. catenulata clade were formally assigned to the polyphyletic genus Candida, new rules dictate that a novel species should only be assigned to Candida if it belongs to a clade that includes Candida albicans and is currently typified by Candida tropicalis (Daniel et al., 2014) . We therefore propose the genus Diutina gen. nov. to accommodate the novel species Diutina siamensis f.a., sp. nov. and the transfer of other clade members to the new genus. Our attempts to place the genus Diutina into an existing family were fraught with difficulty and we choose to leave the family assignment open until the existing family structure within the order Saccharomycetales is better clarified based on eventual phylogenomic data.
Yeasts
Yeast strains used in this study are listed in Table 1. Three  endophytic strains (DMKU-RE28, DMKU-RE43 T and DMKU-RE123) were isolated from tissue of surface-sterilized rice leaves collected in Thailand by the method of Khunnamwong et al. (2014) . Briefly, three grams of leaf tissue were cut into fragments (3|3 cm) and surface-sterilized by immersion in 70 % ethanol for 3 min and 5 % sodium hypochlorite for 3 min, followed by rinsing five times for 5 min in sterile deionized water. The sterilized leaves were cut into smaller fragments (0.5|0.5 cm), ground in a sterile mortar, and placed onto YM agar supplemented with 0.02 % chloramphenicol. Plates were incubated at 25 uC until yeast colonies appeared. Strain DMKU-RE28 came from a sample collected in Bang Len district, Nakhon Pathom province (14u 39 00 N 100u 109 600 E) on 12 January 2012. Strains DMKU-RE43 T and DMKU-RE123 were obtained from samples collected 2 March 2012 in U Thong district, Suphan Buri province (14u 249 390 N 99u 539 220 E) and Kao Liao district, Nakhon Sawan province (15u 539 160 N 100u 59 470 E), respectively. 
DNA sequencing and phylogenetic analysis
The sequences of the internal transcribed spacer (ITS) (ITS1-5.8S-ITS2) region and the D1/D2 region of the large subunit (LSU) rRNA gene of strains DMKU-RE28, DMKU-RE43 T and DMKU-RE123 were determined from PCR products amplified from genomic DNA, using primers ITS1 and ITS4 (White et al., 1990) , and NL1 and NL4 (Kurtzman & Robnett, 1998) , respectively. DNA extraction and amplification of the ITS and D1/D2 regions were performed as described previously (Limtong et al., 2007) . The PCR product was checked by agarose gel electrophoresis and purified using a HiYield Gel/PCR DNA Fragments Extraction kit (RBC Bioscience), according to the manufacturer's protocol. The purified product was submitted to Macrogen (Korea) for sequencing with the same primers. The sequence of the region spanning the small-subunit (SSU) rRNA gene through the LSU rRNA gene was determined by PCR amplification using the primers NS7A, NL5A (Kurtzman & Robnett, 2003) , SSU1f, SSU4r, SSU3f, SSU2r, LSU3f, LSU4r, LSU5f and LSU2r (Rosa et al., 2007) . Sequencing templates were amplified directly from whole yeast cells and sequenced as described by Lachance et al. (1999) . Amplified DNA was analysed in an ABI sequencer at the John P. Robarts Research Institute, London, ON, Canada. The sequences were assembled, edited and aligned with MEGA software version 6.06 (Tamura et al., 2013) . Phylogenetic trees were reconstructed using the maximum-likelihood (ML) algorithm included in MEGA software and the MrBayes plugin (Huelsenbeck & Ronquist, 2001 ) of the Geneious (Biomatters) program. Schizosaccharomyces pombe CBS 356 T (GenBank accession no. Q698936/ JQ689077) was used as outgroup in these analyses.
Growth characteristics
The growth characteristics (Table 1) were determined by replica plating following standard methods . Casein hydrolysis was determined using a modification (Phaff et al., 1994) of the medium proposed by Ahearn et al. (1968) . The medium contained 2.4 % skimmed milk powder, 0.3 % beef extract, 0.5 % tryptone, 0.1 % glucose and 1.5 % agar. Lipid hydrolysis was determined on a medium containing 0.4 % Tween 80, 1 % peptone, 0.1 % yeast extract, 0.5 % NaCl, 0.02 % CaCl 2 and 2 % agar. Growth at various temperatures was determined with replica plate cultures on YM agar incubated at 4 to 12 uC at every even-numbered temperature and at onedegree intervals from 28 to 41 uC, at the microbial temperature facility of the University of Western Ontario Biotron. Ubiquinones were extracted from cells cultured in 500 ml Erlenmeyer flasks containing 250 ml yeast extract-peptone-dextrose (YPD) broth (1 % yeast extract, 2 % peptone and 2 % dextrose) on a rotary shaker at 28 uC for 48 h and purified according to the methods of Yamada & Kondo (1973) and Kuraishi et al. (1985) . Isoprenologues were identified by HPLC as described previously (Limtong et al., 2007) . Formation of true hyphae or pseudohyphae of strains DMKU-RE28, DMKU-RE43
T and DMKU-RE123 was investigated by cultivation for up to 7 days on potato dextrose agar (PDA; 20 % potato infusion, 2 % dextrose and 1.5 % agar) in slide culture at 25 uC. Ascospore formation was investigated by growing strains individually or in pairs on PDA, corn meal agar, 5 % malt extract agar (5 % malt extract and 1.5 % agar), YM agar, and Yeast Carbon Base agar supplemented with 
Species delineation and phylogenetic placement
Analysis of the sequences of the ITS/5.8S rRNA gene region and the D1/D2 region of the LSU rRNA gene indicated that the three endophytic yeast strains represent a single species. Strains DMKU-RE43 T and DMKU-RE28 were identical and differed from strain DMKU-RE123 by three nucleotide substitutions in the D1/D2 region. The ITS regions of strains DMKU-RE43
T and DMKU-RE123 were identical and differed by a single substitution and an indel from that of strain DMKU-RE28. A phylogenetic analysis of concatenated small and large subunit rRNA genes (Fig. 1) placed the species next to C. ranongensis CBS 10861 T but the two differ by 24-30 substitutions (4.7-5.9 %) and 9-10 indels in the D1/D2 region (511 nt) and by 30-35 substitutions (7.1-8.3 %) and 21-38 gaps in the ITS region (414 nt). We therefore conclude that the endophytes represent a distinct sister species to C. ranongensis. The analysis further shows that these species have no close affinity to the genus Candida as it is to be redefined (Daniel et al., 2014) and represented in Fig. 1 by Lodderomyces elongisporus. Instead, the two species form a well-defined clade with Candida catenulata, C. mesorugosa, C. neorugosa, C. pseudorugosa, C. rugosa, and C. scorzettiae. Consistent with this, we propose the genus Diutina gen. nov. to accommodate members of the clade.
As the reality and placement of the genus Diutina gen. nov. is of some importance, we also subjected the data to a Bayesian analysis (Fig. S1 , available in the online Supplementary Material), which confirmed the conclusions drawn from the maximum-likelihood tree presented in Fig. 1 . The cohesiveness of the clade is supported by a posterior probability of 1 in one case and a bootstrap value of 92 % in the other. Next arises the question of family assignment. Our analyses include representatives of all currently proposed families of the order Saccharomycetales (Kurtzman & Robnett, 2013) , but fails to link the genus Diutina gen. nov. reliably to an existing family. As it happens, our analysis puts in question the integrity of the family Metschnikowiaceae sensu Kurtzman (2011a), which is poorly supported by either approach. The maximum-likelihood tree presented in Fig. 1 has bootstrap values less than 50 % for clades that contain the four genera currently assigned to the family Metschnikowiaceae (Metschnikowia, Clavispora, Kodamaea and Aciculoconidium) or these together with Diutina gen. nov. Moreover, the Bayesian analysis (Fig. S1 ) suggests a poorly supported (0.71) family Metschnikowiaceae with a paraphyletic structure with respect to Diutina gen. nov. In the interest of nomenclatural stability, which is a fundamental but too often neglected objective of good systematics, we choose to leave the family unassigned until a reliable genomebased phylogeny is in hand. The weakness of current family assignments based on phylogeny is substantiated by the uncertainty of placement of certain genera. For example, the genus Hyphopichia, represented here by Hyphopichia heimii, pairs up with Wickerhamia fluorescens in our maximum-likelihood analysis (Fig. 1) , well within the family Debaryomycetaceae. At variance with this, our Bayesian analysis (Fig. S1 ) positions the genus Hyphopichia in an early emerging position with respect to a clade that combines the family Metschnikowiaceae with Diutina gen. nov., but with low support. In reply to the eventual objection that ribosomal genes are not sufficiently reliable, it should be noted that two published multilocus analyses position Hyphopichia as a sister taxon to the Metschnikowiaceae in one instance (Kurtzman, 2011b) and well inside the Debaryomycetaceae in the other (Kurtzman and Robnett, 2013) . The old cliché, 'more work is needed', appears entirely appropriate.
As part of this study, we examined four strains, from our collections, that exhibited an affinity to Diutina gen. nov. (DMKU-Y24-3, RS16, UWOPS 91-643.2 and UWOPS 91-647.1). The four strains were identical in their ITS and D1/D2 sequences and differed from C. scorzettiae by six substitutions in the ITS region and four in the D1/D2 region. This degree of divergence sits at the very limit of what might be considered enough to warrant the description of a novel species. A neighbour-joining analysis based on the sequences of the ITS region and the D1/D2 region of the five strains (data not shown) showed that there is no phylogenetic justification for separation, and so the isolates are assigned to C. scorzettiae. The growth profiles of the strains supports the species assignment.
Ecology
Members of the proposed genus originate from a diversity of sources (Table 1) , but an ecological generalization does not seem possible in view of the small number of known specimens. Isolation substrates include a leg wound (C. neorugosa), faeces (C. rugosa and C. catenulata), sputum (C. pseudorugosa), blood (C. mesorugosa), rotten oak wood (C. scorzettiae), and estuarine water (C. ranongensis), as well as soil and spoiled food (Li et al., 2006; Middelhoven & Kurtzman, 2007; Am-In et al., 2011; Lachance et al., 2011; Paredes et al., 2012; Chaves et al., 2013) . The present study adds three strains of a novel species isolated from rice leaf tissue and four strains of C. scorzettiae recovered from estuarine water, soil, and fruit flies. None of the isolates are thought to be the causative agent of disease, although some have been recognized as opportunistic pathogens (Li et al., 2006; Lachance et al., 2011; Chaves et al., 2013; Kobayashi et al., 2013) . Limtong & Kaewwichian (2015) have reported the isolation of C. rugosa and C. catenulata from the surface of rice leaves and the latter was once recovered from a stingless bee in Brazil (Lachance et al. 2011 Diutina (Di.u9ti.na. L. fem. n. Diutina long-lasting, expressing the hope that the genus is being thus named in perpetuity and will not fall victim to frivolous nomenclatural changes).
Growth is by multilateral budding. Cells are ovoid to ellipsoidal. Pseudohyphae are produced. Ascospore formation has not been observed. Sugars may or may not be fermented. Glucose, galactose, ethanol, glucitol, succinic Growth occurs in YM broth. After 3 days at 25 uC, cells are subglobose to elongate (2-3|3-18.5 mm) and occur singly or in pairs. Budding is multilateral (Fig. 2a) . After 3 days on YM agar at 25 uC, the streak culture is white-cream, soft with a smooth surface and has an entire margin. Pseudohyphae and true hyphae are formed abundantly in slide culture on PDA after 7 days at 25 uC (Fig. 2b) . Ascospore formation has not been observed in any of the strains singly or in pairs on PDA agar, corn meal agar, 5 % malt extract agar or YM agar at 15 uC and 25 uC for up to 6 weeks. Fermentation is absent. The major ubiquinone is Q-9. The growth characteristics are given in Table 2 .
The type strain is DMKU-RE43 T , which was isolated from rice leaf tissue (Oryza sativa) collected from U Thong district, Suphan Buri province, Thailand. The type strain has been deposited at the Centraalbureau voor Schimmelcultures (CBS), Netherlands, as strain CBS 13388 T (5BCC 61183 T 5NBRC 109695 T ).
The MycoBank number is MB 813790. 
New species combinations

